Efficacy of clonidine in a patient with refractory hypertension and chronic renal failure exhibiting neurovascular compression of the rostral ventrolateral medulla To the editor: The rostral ventrolateral medulla (RVLM) is an important center for the regulation of sympathetic and cardiovascular activities. 1 An association between neurovascular compression (NVC) of the RVLM and essential hypertension (EH) has been suggested. 2, 3 Microvascular decompression (MVD) of the RVLM decreases blood pressure (BP) in hypertensive patients with NVC of the RVLM. 2 Earlier, we reported a patient with EH and NVC of the RVLM who exhibited normalization of BP and decreases in sympathetic nerve activity (SNA) by MVD of the RVLM. 4 Therefore, MVD of the RVLM could be a useful therapeutic strategy to reduce BP in these patients. Herein, we report a patient with chronic renal failure (CRF) and refractory hypertension with NVC of the RVLM who exhibited prominent BP decrease and improved renal function with an a2 adrenergic agonist, clonidine.
The patient was a 54-year-old man with CRF and was referred to our hospital in August 2005 because of refractory hypertension. He was diagnosed with EH and diabetes mellitus in 1985, and with CRF in 2003. Office BP was 182/100 mm Hg and pulse rate (PR) was 62 beats min À1 under treatment with 80 mg nifedipine controlled release, 60 mg olmesartan, 8 mg doxazosin, 10 mg carbezirol, 60 mg furosemide and 180 mg azosemide at the first visit. Results of the initial tests were as follows: urinary protein, 551.7 mg per g Cre; blood urea nitrogen, 48 mg per 100 ml; serum creatinine, 4.15 mg per 100ml; hemoglobin A1c, 6.5%; and plasma norepinephrine (NE) concentration, 0.57 ng ml À1 (normal range: 0.15-0.57 ng ml À1 ). Echocardiogram revealed left ventricular hypertrophy (LVH) and normal systolic function. 131 I-meta-iodobenzylguanidine scintigraphy revealed no abnormal uptakes. Magnetic resonance imaging showed NVC of the RVLM by left posterior inferior cerebellar artery (Figure 1 ). Additional treatment with 450 mg clonidine induced rapid reduction in BP associated with decreases in PR and plasma NE levels (0.94 and 0.39 ng ml À1 just before and 4 weeks after clonidine treatment, respectively) ( Figure 2 ). Although the doses of antihypertensive drugs were gradually reduced, BP remained low. Serum creatinine gradually reduced to 3.18 mg per 100 ml in August 2007. Hemoglobin A1c was not greatly changed (ranged around 6.5%) during the course.
This case exhibited refractory hypertension, CRF and NVC of the RVLM and increased plasma NE concentration. Increased SNA is observed in hypertensive patients with NVC of the RVLM. [5] [6] [7] Therefore, it was anticipated that NVC of the RVLM contributed, at least in part, to the increased SNA and BP. Additional treatment with clonidine was selected instead of MVD of the RVLM, as complete remission of hypertension could not be expected because of the possible existence of renoparenchymal hypertension even though invasive MVD of the RVLM was performed. Additional treatment with clonidine successfully reduced BP and plasma NE levels and caused a gradual reduction in serum creatinine. Considering that strict control of BP is important in the treatment of chronic kidney disease, 8 it is likely that successful BP reduction by this regimen contributed to the renoprotective effect in this case.
Involvement of increased SNA is reported not only in NVC of the RVLM but also in CRF, LVH, and administration of antidiuretic agents. Therefore, it is possible that the mechanism of increased SNA in this case was complex. Clonidine, an a2 adrenergic agonist, elicits hypotensive and sympathoinhibitory effects by action mainly on the RVLM. 9 It is likely that NVC of the RVLM, at least partially, contributed to increased SNA and BP in this case, because clonidine showed excellent efficacy in reducing elevated SNA and BP. This case suggests that antihypertensive medical treatment with sympatholytic agents acting on the RVLM may be useful in hypertensive patients with NVC of the RVLM. To confirm this finding, further studies in a series of similar patients are needed. Also, studies examining the effects of other a2 adrenergic agonists, such as guanfacine, guanabentz and a-methyldopa, are required. Clinical studies examining the effects of antihypertensive agents to reduce SNA (clonidine and the L-and N-type calcium channel blocker) in patients with hypertension are in progress, and if the present findings are confirmed, assessment of whether NVC of the RVLM exists or not will be recommended in patients with refractory hypertension. 
